A 73-year-old manwas admitted to our hospital because of pleural effusion and nephrotic syndrome. Sjogren's syndrome (Sjs) was diagnosed based on a positive test for antibodies to Ro and La, and the result of labial salivary gland biopsy. The pleural effusion showed a high number of lymphocytes and high titers of antibodies to Ro and La. By immunohistochemistry, it was determined that infiltrating CD3+ cells predominated over infiltrating CD20+cells in the pleura. Nephrotic syndromewasalso present, which, as confirmed by renal biopsy was due to advanced diabetic nephropathy. Here, wereport a case of Type II diabetes mellitus and primary Sjs complicated by pleural effusion, discuss the available treatment for pleural effusion. (Internal Medicine 39: 979-984, 2000) 
Introduction
Sjogren's syndrome(Sjs) is a systemic autoimmunedisorder characterized by lymphocyte proliferation and infiltration in exocrine glands, with clinical manifestations of dry eyes (keratoconjunctivitis sicca), dry mouth (xerostomia), and renal injury. It may exist as a primary (primary Sjs) or secondary condition (secondary Sj s) in association with other autoimmune disorders such as rheumatoid arthritis or systemic lupus erythematosus (SLE). There are some reports of Sjs associated with pleural effusion (1) (2) (3) (4) . In such cases, the pleural effusion shows a high numberof lymphocytes and high titers of antibodies to Ro (SS-A) and La (SS-B), implicating the autoimmune mechanisms of Sjs itself in the development of pleural effusion (1, 2) .
Although diabetes mellitus (DM)is a rare complication in Sjs, a few cases have been reported (5, 6 ). Alspaugh and Whaley (6) examined 171 patients with Sjs and found 7 (4.1%) with DM.Binder et al (5) indicated that the association of Sjs with DMmight be more frequent than previously thought. Here, we report a 73-year-old man with Sjs and Type II DM,who presented with pleural effusion, which was most likely related to Sjs and diabetic nephropathy.
Case Report
A 73-year-old Japanese man with a 4-month history of dyspnea and pretibial edema was admitted to the Municipal Hospital because of bilateral pleural effusion and severe proteinuria. There was no chest pain, cough, or expectoration. He had a 10-year history of Type II DMand hypertension. Both conditions were controlled by diet, and no oral hypoglycemic agent or insulin was used. The funduscopy showed bilateral preproliferative diabetic retinopathy, and he had sensory deficits. This family history was unremarkable. Physical examination showed no fever (body temperature 36.6°C) and a blood pressure of 134/80 mmHg. There was no alopecia, lymphadenopathy, oral ulceration, organomegaly, or synovitis. Laboratory tests showed a white blood cell count of 4,100/ mm3, hemoglobin at 1 1.2 g/dl, hematocrit at 32.7%, and platelet count of 21.2xlO4/mm3. Blood urea nitrogen was 21.5 mg/ dl, serum creatinine 2.0 mg/dl, sodium 138 mEq//, potassium 3.8 mEq//, chloride 101 mEq//, total protein 7.3 g/dl, albumin 2.2 g/dl, amylase 87 IU/Z, lipase 32 IU//, C-reactive protein 2.0 mg/dl, blood sugar 108 mg/dl, and glycohemoglobin A]c (HbA]c) 6.2%; liver function was normal. Urinalysis showed severe proteinuria (4.7 g/24 hour, nephrotic range) but no leukocytes or erythrocytes. Blood gas analysis while breathing room air showed a pH of7.48, PCO245 mmHg, PO2 89 mmHg, and HCO330 mmol//. Serologic profile performed at admission showed a high antinuclear antibody titer ( 1 :320, speckled type) and a high titer of rheumatoid factor (1:160). Serum complement levels were normal. Antibodies to Ro were 25.9 (normal<20.0) and to La were 59.1 (normal<25.0), but antibodies to single-and double-stranded DNA, RNP, Sm, and Scl-70 were negative. Thyroid stimulating hormone was 3.2 |iIU/ ml (normal 0.4 to 3.7), free triiodothyronine was 2.5 pg/ml (normal 2.2 to 4.1), and free thyroxine was 1 (Fig. 3) . Renal biopsy was performed 45 days after hospitalization for further evaluation of the nephrotic proteinuria. Thespecimen contained 14 glomeruli, which were examined by light microscopy. Many glomeruli were characterized by nodular and diffuse glomerulosclerosis (Fig. 4A ). There was marked subintimal hyaline thickening of the afferent and efferent arterioles (Fig. 4B) . In the interstitium, focal but massive infiltration of mononuclear cells associated with focal tubular atrophy was observed. The Figure 1 . Chest X-ray film showing bilateral pleural effusion. arteries showedmild to moderatearteriosclerotic changes. Immunofluorescence studies showed diffuse linear depositions of immunoglobulin G (IgG) along glomerular capillary walls and tubular basement membranes. Electron microscopy showed the mesangial area to be occupied by mesangial matrix material with atrophic mesangial cells. The glomerular basement membrane of the peripheral capillary loop was markedly thickened. Focal effacement of the foot processes of visceral epithelial cells was noted (Fig. 5) . These findings were compatible with advanced diabetic nephropathy rather than secondary lesions caused by Sjs.
For immunohistochemical analysis of the pleural and renal biopsies, paraffin-embedded sections were prepared and stained by a previously reported method (10) . The mouse monoclonal antibodies used were anti-CD3 (UCTH-1) and anti-CD20 (L-26) (Chemicon International Inc., USA). CD3is a specific marker for T cells and CD20is a specific marker for B cells. Serial sections stained with hematoxylin were used to count the total number of mononuclear cells. Immunohistochemical staining of the lymphocyte subsets in the pleural and renal biopsy specimens is shown in Fig. 6 . A predominance of CD3+T cells over CD20+B cells was observed in the mononuclearcell infiltrates of the pleural biopsy and interstitium of the renal biopsy specimen.
Administration of diuretics and intravenous serum albumin was begun, but this failed to resolve the pleural effusion. Since the pleural effusion was thought to be related to Sjs based on the antibodies to Ro and La and the mononuclearcell infiltration of the pleura, prednisolone (30 mg/day) was administered for 3 weeks. However, this treatment failed to clear the pleural effusion. Thus, the left pleural effusion was drained under a low-level suction pressure. This was followed by administration of tetracycline (500 mg) into the pleural space. This treatment completely cleared the left pleural space. Right-side effusion was only mild and it did not change throughout the hospitalization.
Discussion
Respiratory manifestations associated with Sjs have been reported by several groups (4). Pleural effusion occurs only infrequently in cases of primary Sjs. To our knowledge, only 2 cases of primary Sjs demonstrating pleural effusion have been reported (1, 2). The 2 reported cases showed features of pleural effusion similar to those of the present case. In all 3 cases, a high number of lymphocytes was present in pleural effusion together with autoantibodies such as La. Moreover, infiltration of mononuclear cells wasobserved in the 2 earlier cases upon examination of pleural biopsy (1 , 2) , which is compatible with the features of primary Sjs in the extraglandular stage (1 1). Mononuclearcells in the pleural biopsy specimenwere shown by immunohistochemistry analysis to be mostly CD3+T cells (2) . These findings strongly suggested that autoimmunemechanisms are involved in the pathogenesis of pleural effusion (1, 2) . However, the response to steroid therapy in the present case differed from the responses in the two earlier cases ( 1 , 2); pleural effusion disappeared after steroid treatment in the two prior cases, but not in our case. If autoimmunemechanismsare involved in pleural effusion, steroid therapy should be effective. Administration of 30 mg prednisolone for 3 weeks is generally sufficient for the treatment of Sjs, and some degree of pleural effusion clearance should be expected. Refractoriness to steroid in our case suggested the involvement of other diseases in the development of pleural effusion. Pleural effusions secondary to collagen disease such as SLEare rarely steroid-resistant pleural effusions; treatment has included talc poudrage, tetracycline pleurodesis, and pleurectomy ( 1 2-14) . Pleural Effusion in Sjogren's Syndrome particular, had been widely used in the managementof recurrent pleural effusions of different etiologies. It should no longer be assumed that pleural effusions such as in SLE are always responsive to steroids. Pleurodesis should be considered early in the management of recurrent large pleural effusions (13) . A relationship between Sjs and respiratory manifestations has been reported in HTLV-1-positive patients (15, 16) . Since antibody to HTLV-1 was negative in the present case, involvement of HTLV-1infection was unlikely. Our possible reasons for pleural effusion include hypoalbuminemia due to nephrotic syndrome. This patient had suffered from Type II DMfor 10 years. Although control of the DMhad been fairly good by diet alone, the presence of advanced diabetic nephropathy was confirmed by renal biopsy. It is important to rule out renal involvement due to Sjs. Twenty-five to fifty percent of patients with primary Sjs have associated renal lesions (17, 18) . However, in general, interstitial nephritis is a more commonfinding than glomerulonephritis (17, 18) . It is unclear whether tubulointerstitial damage in our patient was associated with a secondary change due to the advanced diabetic nephropathy or associated with the Sjs. Defects in renal acidification occur regularly in patients with Sjs, and distal renal tubular acidosis and a defect in urinary concentrating ability are almost invariably associated with hypokalemic, hyperglobulinemia, which is a serologic marker for severe chronic tubulointerstitial injury with Sjs (17, 18) . However, our patient did not have renal tubular acidosis, hypokalemia, or urinary concentrating abnormality. The cellular response of the interstitium in diabetic nephropathy, which often includes large numbers of lymphocytes, was indistinguishable from that observed in other forms of chronic renal disease ( 19) . Some investigations have revealed that the interstitial cellular infiltrates in tubulo-interstitial disease, glomerulonephritis, systemic disease, and DMwere predominantly T cells, whereas the B cell population accounted for less than 20% of the infiltrates (19) (20) (21) . In the present case, interstitial infiltration of mononuclear cells comprised mostly T cells. Because steroid therapy is usually beneficial for renal injury in patients with Sjs without chronic renal failure (22) , the present renal biopsy results strongly suggest that the main pathologic findings in this case were due to DM.Nephrotic proteinuria can then be explained by advanced diabetic nephropathy and pleural effusion, and the leg edema can be considered a complication of the diabetic nephropathy. In cases of advanced diabetic nephropathy, managementof pleural effusion and edema is often difficult despite the administration of diuretics and albumin. Our clinical findings suggest that the pleural effusion in this patient was most likely due to immunologic abnormalities of Sjs and nephrotic syndromeinduced by diabetic nephropathy. As such, steroid therapy would not be effective for the pleural effusion. Few studies have described the association between Sjs and DM. Alspaugh and Whaley (6) examined 171 patients with Sjs and found 7 (4.1%) with DM. Based on the fact that 55% of patients with Type I DMshowed sicca symptomswith a positive test for anti-Ro antibody, Binder et al (5) concluded that Sjs may be associated with Type I DM(5). Moreover, Pal (23) studied 43 Type I DMand 57 Type II DMpatients and showed a positive Schirmer's test in 6 (13.9%) Type I DMand 22 (38.6%) Type II DMpatients. The relation between these two disorders was also supported in experimental studies conducted by Goillot et al (24) , who demonstrated development of lymphocytic infiltration in the salivary glands in non-obese diabetic mice, suggesting the possible existence of commonimmunologic abnormalities between Sjs and DM.The association between the two diseases was not clear in the present case.
